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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve heat radiating property by forming a 
first amorphous alumina film by sputtering and a second amorphous alumina film 
by ECR sputtering in this order to each specified film thickness on a substrate 
and then forming a magnetic film thereon. 

SOLUTION: The substrate 6 consists of a dense sintered body of an AI203- TiC 
ceramic material, on which a first amorphous alumina film 7 and a second 
amorphous alumina film 8 are formed in lamination to give insulating property. 
The first amorphous alumina film 7 is formed to 0.2 to 2.0 um thickness by 
sputtering. The second amorphous alumina film 8 is formed to 10 to 5500 
&angst;by ECR sputtering. By forming two layers of the same compsn., good 
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adhesion property between the layers is obtd., and the probability to produce 
defects in the same position due to deposition of dust by sputtering is almost 
zero. Thus, the layers have high voltage resistance because no through defect is 
produced. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The substrate for the thin film magnetic heads which comes to carry out 
the laminating of the 1st [ with a thickness of 0.2-2.4 micrometers formed by the 
sputtering method on the substrate ] amorphous alumina film, and the 2nd 
amorphous alumina film with a thickness [ by the ECR sputtering method ] of 10- 
5500A one by one. 

[Claim 2] The thin film magnetic head which comes to form a magnetic film on 
the 2nd [ of the substrate for the thin film magnetic heads of claim 1 ] amorphous 
alumina film. 

[Translation done.] 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate for the thin film 
magnetic heads used for the thin film magnetic head and it which are used for 
the hard disk drive which is the recording apparatus of a computer, a tape drive, 
etc. 
[0002] 

[Description of the Prior Art] Conventionally, on the ceramic substrate which turns 
into a substrate for the thin film magnetic heads from an alumina (aluminum 203) 
and the composite of a titanium carbide (TiC) as a principal component, the 
insulator layer which consists of an amorphous alumina is formed by the 
sputtering method, and what carried out mirror plane processing of the field with 
the one side polish machine is used. 

[0003] The above-mentioned insulator layer is formed in order to acquire 
insulation with the ceramic substrate which is electric conduction material, and to 
attain smooth nature further. Especially about the field coarseness of an insulator 
layer, in order to acquire a field important in order to form a component on it and 
smoother, it is processed by CMP (CHEMICAL MECHANICAL POLISHING) etc. 
[0004] 

[Problem(s) to be Solved by the Invention] In order to raise recording density in 
recent years, it is shown that MR (MAGNETRORESISTIVE) which used the 
magneto-resistive effect for the component of the thin film magnetic head, or 
GMR (Giant MR) uses, but in the case of such MR component and a GMR 
component, in order to raise reading sensibility, it is necessary to raise a sense 
current value. 

[0005] Moreover, in the MR head for hard disk drives, or a GMR head, with about 
1 microinch, the flying height of a head is small and is becoming close to a 
NIAKON baton. Therefore, the so-called thermal asperity phenomenon which the 
magnetic head and media tend to carry out [ the phenomenon ] contact sliding, 
and a temperature change produces in MR component section of the thin film 
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magnetic head with the frictional heat at this time, consequently reading 
sensibility reduces serves as a very big trouble. 

[0006] In order to cancel this trouble, it is necessary to raise the heat dissipation 
nature of the circumference of a component, therefore the substrate film of MR 
component is formed by high temperature conduction material, such as AIN, and 
the technique of raising the heat dissipation nature of the circumference of a 
component is proposed. 

[0007] However, if film formation is carried out with the above-mentioned high 
temperature conduction insulating material, membrane stress will become very 
high, therefore if thickness is set to 2 micrometers or more, a substrate will 
deform, and exfoliation arises. On the other hand, if it is made less than 2- 
micrometer thickness, electric pressure=proofing will become inadequate, and 
sufficient thickness to carry out polish processing of the membrane formation 
side moreover is not obtained. 

[0008] Then, thickness of said amorphous alumina film is made thin, MR 
component is brought close to the high aluminum2 03-TiC substrate of heat 
conduction, heat dissipation nature is raised by this, or the recess by the 
hardness difference of an aluminum2 03-TiC substrate and the amorphous 
alumina film is used, and the cure of preventing that MR component collides with 
a media side is performed. 

[0009] However, when the thickness of the amorphous alumina film was set to 3 
micrometers or less, it was inadequate in respect of withstand voltage. 
[0010] Therefore, the object of this invention is offering the substrate for the thin 
film magnetic heads which prevented the contact to the media side of a 
component and was further excellent in film adhesion reinforcement, electric 
pressure-proofing, and field grace while it makes thickness of the amorphous 
alumina film thin and raises the heat dissipation nature of the thin film magnetic- 
head component section by this. 

[001 1] Other objects of this invention are to offer the thin film magnetic head of 
the high quality which used the substrate for the thin film magnetic heads of this 
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invention, and high-reliability. 
[0012] 

[Means for Solving the Problem] The substrate for the thin film magnetic heads of 
this invention is characterized by carrying out the laminating of the 1st [ with a 
thickness of 0.2-2.4 micrometers formed by the sputtering method on the 
substrate ] amorphous alumina film, and the 2nd amorphous alumina film with a 
thickness [ by the ECR sputtering method ] of 10-5500A one by one. 
[0013] It is characterized by the thin film magnetic head of this invention coming 
to form a magnetic film on the 2nd [ of the substrate for the thin film magnetic 
heads of this invention ] amorphous alumina film. 
[0014] 

[Embodiment of the Invention] Hereafter, drawing 1 - drawing 4 explain the 
operation gestalt of this invention. The perspective view in which (a) of drawing 1 
and (b) show the substrate 1 for the thin film magnetic heads of this invention, 
the important section expanded sectional view by cutting plane line X-X [ in / in 
drawing 2 / drawing 1 R> 1 (a) ], and drawing 3 are the important section 
expanded sectional views showing the layer system in which the magnetic film 
was formed on the substrate 1 for the thin film magnetic heads of this invention. 
Moreover, drawing 4 is the sectional view showing the busy condition of the thin 
film magnetic head 2 of this invention. 

[0015] As for the slider with which 3 consists of the aluminum2 03-TiC system 
ceramics, a ferrite, sapphire, etc., and 4, in the thin film magnetic head 2 of 
drawing 4 , MR component and 5 are media. 

[0016] The above-mentioned thin film magnetic head 2 is obtained according to 
the following production process. First, according to the substrate 1 for the thin 
film magnetic heads of drawing 1 , as shown in the disc-like substrate 6 with a 
diameter of 2-8 inches which has an orientation flat as shown in (a), or (b), it is 
the 3-6 inches one-side corner guard-like substrate 6. On these substrates 6, as 
shown in drawing 2 , the 1st amorphous alumina film 7 is formed by the 
sputtering method, and subsequently the 2nd amorphous alumina film 8 is 
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formed. 

[0017] The 2nd amorphous alumina film 8 is having formed by the ECR 
sputtering method, the surface 8a becomes a very smooth field, and as shown in 
drawing 3 , it forms a magnetic film 9 on surface 8a. pass a slicing process, an 
ABS side polish process, and ion milling processing (RIE processing) one by one 
after such a wafer process - much thin film magnetic heads 2 are obtained 
simultaneously. About MR component, it is the component used by reading and 
forms with the ultra-fine processing technology by photograph RISOGURAFU. 
[0018] the case where the above-mentioned substrate 6 is produced with the 
aluminum2 03-TiC system ceramics - 60 - 80% of aluminum 203 the raw 
material which uses 40 - 20% of TiC as a principal component - using - the 
inside of atmospheric air or reducing atmosphere -- 1600-1800 degrees C - a 
hotpress - or HIP processing is carried out and it is obtained. This aluminum2 
03-TiC system ceramics serves as a very precise sintered compact, and can 
smooth a front face. 

[0019] Although such aluminum2 03-TiC system ceramics is electric conduction 
material, it gives insulation by forming the 1st and 2nd amorphous alumina film 7 
and 8 on a substrate 6. 

[0020] Although formed by the sputtering method about the 1st amorphous 
alumina film 7, dust adhesion in the substrate at the time of a spatter mainly 
originates, and it is easy to generate many defects in the film. Then, it is good to 
fly the dust by performing Ar ion etching processing within a sputtering system. 
[0021] Moreover, it faces forming the 2nd amorphous alumina film 8, and there is 
almost that no dust adheres to the same part as adhesion of the dust in 
membrane formation formation of the 1st amorphous alumina film 7 in the film 8, 
therefore defective generating about the said division can be prevented, and the 
2nd amorphous alumina film 8 which has the high withstand voltage which does 
not have the penetrated defect by this is obtained. 
[0022] And high adhesion is acquired between two-layer by carrying out 
membrane formation formation of the both sides with the same amorphous 



THIS PAGE BLANK (uspto) 



alumina film in this way. 

[0023] Moreover, if the 2nd amorphous alumina film 8 is formed by the ECR 
sputtering method, if the front face is expressed with the surface roughness (Ra) 
measured by AFM (ATOMIC FORCE MICROSCOPY), it will be made to 10A or 
less. And after forming the 2nd amorphous alumina film 8 by the ECR sputtering 
method, CMP processing may be carried out that a film front face should be 
made still smoother. 

[0024] Although many defects have occurred in the film by the 1st amorphous 
alumina film 7 formed by the sputtering method as mentioned above, by the 2nd 
amorphous alumina film 8 further formed by the ECR sputtering method, a high 
membrane formation filling factor is obtained, a high film degree of hardness can 
be attained, and there is the operation effectiveness as following by this. 
[0025] (1) By forming the thermally conductive low film thinly, a twist can burn 
heat, it can tell at the thermally conductive high slider 3, and heat dissipation 
nature is raised by this. 

[0026] (2) Since it becomes the thin substrate film of thickness, contact can be 
prevented by the recess (level difference shown in drawing 4 ) which a 
component approaches a slider 3, therefore is generated at the time of the lap of 
an ABS side. 

[0027] (3) Since the 1st amorphous alumina film 7 and the 2nd amorphous 

alumina film 8 have the same construction material, the film adhesion 

reinforcement between both sides becomes high. 

[0028] (4) Electric pressure-proofing is raised by having formed the 2nd 

amorphous alumina film 8 by the ECR sputtering method (the ordinary 

temperature resistance in applied-voltage 10V to the laminating of the 1st and 

2nd amorphous alumina film 7 and 8 is set to 1011 ohms or more). 

[0029] (5) Improve that the 2nd amorphous alumina film 7 is also about the 1st 

amorphous alumina film 8 inferior to field granularity, and offer the substrate 1 for 

the thin film magnetic heads excellent in field grace. 

[0030] Moreover, it is good to make thickness of the 1st amorphous alumina film 



THIS PAGE BLA-NK (uspto) 



7 to 0.2-2.0 micrometers, and to make suitably 0.2-2 .4 micrometers of 10-5500A 
of thickness of the 2nd amorphous alumina film 8 into 10-5000A. 
[0031] If polish processing becomes difficult, and an insulating property is not 
acquired but 2.4 micrometers is exceeded when the thickness of the 1st 
amorphous alumina film 7 is less than 0.2 micrometers, heat dissipation nature 
will deteriorate and the contact to the media of a component will arise. If an 
insulating property is not acquired but 5500A is exceeded when the thickness of 
the 2nd amorphous alumina film 8 is less than 10A, exfoliation will occur with 
membranous stress. 

[0032] In this invention, after forming the 1st amorphous alumina film 7 by the 
sputtering method, it is good to grind the front face smoothly further again. 
Therefore, it is good to make into 5A or less field relative roughness which 
performs CMP processing and is measured by AFM by Ra. 
[0033] 

[Example] Hereafter, the example of this invention is explained. The alumina (the 
mean diameter of 99.9% of purity and raw-material powder: 0.4 micrometers) 
and the titanium carbide (the mean diameter of 99.5% of purity and raw-material 
powder: 0.3 micrometers) were used as a start raw material, weighing capacity 
was carried out so that an alumina might serve as and a titanium carbide might 
serve as 30% of the weight of a ratio 70% of the weight, about 10% of the weight 
of titanium oxide Ti02 was further added to the titanium carbide, and it mixed 
with alumina balls. Subsequently, mixed powder is fabricated and they are 1600 
degrees C and 250kg/cm2. Hotpress baking was carried out by the pressure for 
1 hour. 

[0034] Thus, after carrying out the grinding process of the produced sintered 
compact to the shape of a predetermined disk type by the diamond wheel, 
surface wrapping processing was performed using the diamond abrasive grain. 
Subsequently, using diamond powder with a mean particle diameter of 0.5 
micrometers, a substrate front face, a polish plate, or abrasive cloth was slid 
relatively, precision polish was performed, and surface roughness Ra of a 
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substrate was made into 18A by this. In this example, the tin surface plate was 
used as the above-mentioned polish plate. 

[0035] The alumina target of 99.5% of purity is used as shown in a table 1. And 
by the sputtering method After it forms an amorphous alumina and the polish 
liquid which made spherical alumina impalpable powder suspend in pure water 
performs mirror plane processing after that, The polish liquid which made 
spherical Seria impalpable powder suspend in pure water performed the last 
precision processing, and 1-4 micrometers of thickness and the 1st film surface 
(surface roughness Ra) 3A amorphous alumina film were formed the passage of 
sample No. 1-12. 

[0036] About sample No. 7-1 2, the 2nd amorphous alumina film which changed 
thickness also into ** and a cage was formed using the ECR sputtering method 
as shown in this table after an appropriate time. Furthermore it replaces with the 
2nd amorphous alumina film, and the case where continued the amorphous 
alumina film by the usual sputtering method, and membranes are formed is 
shown as sample No.5 and sample No. 6. 

[0037] Moreover, about sample No. 6, and 8 and 10, precision mirror plane 
processing was performed with the polish liquid which made spherical Seria 
impalpable powder suspend in pure water. 
[0038] 
[A table 1] 
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[0039] When the film exfoliation, the surface roughness, and the resistance after 
heat-treatment were measured to each [ these ] sample, the result as shown in 
this table was obtained. 

[0040] About the film exfoliation after heat-treatment, each sample was heated at 
the temperature of 600 degrees C within the vacuum ambient atmosphere, and 
the desquamative state of a membrane formation phase was checked with the 
differential interference microscope (50 times). Moreover, the surface roughness 
on the front face of the outermost was measured in AFM. 
[0041] About ordinary temperature resistance, 20 place / phi 4 microinches of 
electrodes of Ti/Au were formed in the film surface, it had in ordinary temperature 
applied-voltage 10V, the resistance between a film front face and the rear face of 
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a substrate was measured using the 3 terminal method, and the minimum 
resistance was calculated. 

[0042] Even if it set thickness of the amorphous alumina film to less than 2.5 
micrometers about sample No. 7-11 of this invention the passage clear from the 
result shown in a table 1 , resistance was set to 101 1 ohms or more, the 
outstanding withstand voltage was obtained, film exfoliation stops having arisen 
after heat-treatment further, and surface roughness Ra became 5A or less. 
[0043] When the amorphous alumina film was attached by the ECR spatter, there 
was an inclination for field granularity to become large, but on the other hand the 
very high-density film could be formed and the very smooth field which does not 
exceed Ra10A with the field relative roughness of a membrane formation side, 
either was acquired. In addition, if it is such high density film, a still smoother field 
will be acquired by carrying out CMP processing. 

[0044] However, when it is only the 1st amorphous alumina film a passage clear 
from sample No. 1-4, unless it forms thickness 4 micrometers or more, the 
resistance of 101 1 ohms or more is not acquired. 

[0045] moreover, sample No. - if it is the case where the 2nd amorphous 
alumina film is formed by the sputtering method a passage clear from 5 and 6 
even if it made it the two-layer film, as shown in sample No. 2 and sample No. 5, 
the same thickness will also serve as resistance of less than 101 1 ohms by 3 
micrometers or less of thickness, although resistance tends to become high. 
[0046] Since the stress by the consistency difference between two-layer film was 
too high further again when the 2nd amorphous alumina film is formed by the 
thickness of 6000A the passage of sample No. 12, film exfoliation arose in the 
heat-treatment in a vacuum. 
[0047] 

[Effect of the Invention] It is having carried out the laminating of the 2nd 
amorphous alumina film with a thickness of 10-5500A formed in this invention by 
the 1st amorphous alumina film and ECR sputtering method with a thickness of 
0.2-2.4 micrometers which were formed by the sputtering method on the 
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substrate as above one by one. While raising the heat dissipation nature of the 
thin film magnetic-head component section, the contact to the media side of a 
component was prevented and the substrate for the thin film magnetic heads 
which was further excellent in film adhesion reinforcement, electric pressure- 
proofing, and field grace has been offered. 

[0048] Moreover, in this invention, it is having used the substrate for the thin film 
magnetic heads of this invention, and the thin film magnetic head of high quality 
and high-reliability has been offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) And (b) is the perspective view showing the substrate for the thin 
film magnetic heads of this invention. 

[Drawing 2] It is an important section expanded sectional view by cutting plane 
line X-X in drawing 1 (a). 

[Drawing 3] It is the important section expanded sectional view showing the layer 
system of the thin film magnetic head of this invention. 

[Drawing 4] It is the explanatory view showing the busy condition of the thin film 
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magnetic head of this invention. 
[Description of Notations] 

1 Substrate for Thin Film Magnetic Heads 

2 Thin Film Magnetic Head 

3 Slider 

4 MR Component 

5 Media 

6 Substrate 

7 1st Amorphous Alumina Film 

8 2nd Amorphous Alumina Film 

9 Magnetic Film 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 4] 
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1 2 03 -TiC|t7V7^^, 7x7^ If 7 7 

[0016] ilBMEWKft^y K 2 JSTffi^SHgXllK 
J:«9#ib^5o ^f, HlO*D»«^i;Kfflfflgll: 
•fcftfif, (a) f::^t~£ o [zl^t]) iyr->3 i/7y y 
50 h ^ttSSS 2 - 8 ORSttSfi 6 , fcb<tt 
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3 

(b) t^-fcfc i2 3 — 6^ yf^TOS«6T' 

7^/u:7t;*7/i^^7 y 

[0 0 17] ^2C0T^e>'U^T^r^^^-^8fiECR 

y >-^px (r i e^jdx) ^i^ir, #m<o?i 
mm^y \?2&mmcnz>o MRi^co^-cfi, ^ 

[0 0 18] XfES«6^A 1 2 03 -TiC^t7; 

^VftM-t&Wi&lCte^ 6 0-8 0%(OAl2 Oa 
t 4 0-2 0%<7>T i C*±J$ftt1-ZWM*mi\ ± 
^:fo5V^^il7C#ISM c f :, 1600—180 0 o C"C*;/ h 

3 -T i C^ir^ y?*te#m\zm&fj:ffi&&tte 

[0019] ^C0J:9^A 1 2 03 -TiC,^t7V7 
^^^m»r^a^, Sg2(07^-/u 

[0020] ^ic7)r^/i/^T^r^^-^-M7(cov^T 

[0021] m2(DT^;u7 r xT^^-rmsz 
^ -rm 7 <Df&mMi&x<D ^ <Dnm t m—coum^ =f 

[0022] It, :oj:3(^M^i:7^77 

[0 0 2 3] ^fc, ECR^^!iy»J;W2 

AFM (ATOMIC FORCE MICROSCO 
PY) T'i^^natBM (Ra) Xfrht>i~t. 1 
0 AJL^Tt-T*# 5 0 tit, 12(7)7^/1-7 7^7^; 

[0 0 2 4] ±M<D£?\ZL*s<y#y^ifm\^&*)Wt$L 



(3) 1-283221 
SlcJ;0Mltl2W7^77^7/i/^tS8-Cli 

[0025] (1) m&m&<D&^m&m<M&irz>z. 
tx\ &&m&<ofti<^7 4y3izm&&*)te^<&jL 

[0026] (2) mm<Dm\t^Ti&mkti:z><Dx% 

/0 \c&±1rZ>»lzx (E4{c^i-©SI) IcJzOSttasKib 
[0 0 2 7] (3) §1(07^U7 7^7/Ktl7i: 

[0 0 2 8] (4) l2C07^77^7^;tl8^ 

stem o'iQ^±t^6) o 

20 [0 0 2 9] (5) ffit$l:*5SlW7^77^7 

zi'^flf 8 Srl2^)7 : e;U77^7;^tJi7tt)ot 

[0 0 3 0] 3:7c, gll CD7^7 7 ^7/1-^^^7(0 
Jf^^O. 2 — 2. 4 /zm % jffiBlCttO. 2 — 2. 0 M 
mCl, ^2(7>7^-/U7r ^7/U;^^8(Ojf:^$: 1 0 — 

5 5 0 OA, SiSfd^l 0 — 5 0 0 0 Alz-f&k 

[0 0 3 1 ] S 1 07*^7 7 ^ 7/U 5 tlfi 7 

0. 2 /i m*i^(c(j:,fy s^>aimxasBjt*ft 
^77 *7/t^ *t-M8coji:^^ 1 0 A*f»<7>«^^fi 

mm&mmbth-t, 550 oA^i^^ ^^o^^tc 

[0 0 3 2] £<btc£/c, ^mW^^^Xte, fgl (7)7 
W7^7/^tl7^^D *)ffi$L 

40 [0 0 3 3] 

Ht7/Kt («9 9. 9%, JK»»*0¥«tt 
S : 0. 4 /zm) £ ^ * — K 9 9. 5 

%, W«-»*^sp*9»S : 0. 3 urn) Srffiffl U 7 A- 

^Jl 0M%WSHt7^yT i 02^»L, ^Lt, 
7/U ; ^tK^/KCT^ Ltci 0 o^T^1^«»*^^ 
L, I 6 0 0°a 2 5 0 kg/cm 2 (DlEJjX* 1 B^ffi^ 
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[0 0 3 4] COi^trLrf^KL^SSttfr*^^ 

«co^®M^R a £ 1 8 A t *HJfe^J-eii±|Eef 
[0 0 3 5] ttt, ^1 i^-r^K), 9. 5 



/0 



*2(Oi*5?)BBH-4^m, ^ffi^SffiS (Ra) 3 A 

cofg i <dt*si>7 r * r /v * -rm*Mi& 
[0 0 3 6 ] L*><5«, Rl»c«-ri:*5 9, KSNo, 

mm%&k&V\Ch&?Ltcm2<DT*:/\'7T XT/I* 

W»No. 6at^t 0 

[0 0 3 7] KftNo. 6, 8 N 1 0^ol>T 

[0 0 3 8] 
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HA. (/iffl) 


m 2 07W7X7JK*J& 




Ra 
( 
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WU/Lub 
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Sft£ (urn) 
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^ 1 
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1 0 11 


» 2 
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3 


1 0 fl 


^ 3 


2 
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3 


1 o fl 


■& 4 


1 






m 


3 


1 o a 


^ 5 


2 


KM (1 */m) 


m 


m 


1 2 


1 0 10 


6 


2 


;W(0.3//m) 


M 




3 


1 o 9 


7 


2 


ECR (5000A) 


m 


m 


5 


1 0 11 


8 


2 


ECR (1500A) 




m 


3 


1 0 12 


9 


2 


ECR (100 A) 


% 


m 


4 


1 0 11 


1 0 


1 


ECR (1500A) 


m 


m 


3 


1 0 i8 


1 1 


1 


ECR (50 A) 


n 


m 


4 


1 0 11 


2 


1 


ECR (60C0A) 


m 


*r 


6 | 


1 0 12 



[0 0 3 9] ZtlbfrVMfcMl,, 

[0040] mm&m&tommmiz^^xtt:* &m*z 

m (5 0«) ^r*I^B^«l!ltfttt4rfllBLfco * 

[0041] »?uigfet{fi{co^r^T i /Aucommz 

\K2 0srm/4> 4^-f^n-f yfML, *i&"CBI 



50 



ME1 OVX'toTESfMf V^RSii:, StR 
[0 0 4 2] ^ 1 lC7jk~tffi%:fr hmh b&V , #H5 

a»fc«l«iJ«liS*Cft<JS:D, S®ftSRali5AKT 

[0 0 4 3] ECRX/^7^f:J:i97^/l/77^7^^ 
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tRa l 0 A«:j|8x.*v^#(c5pr»*ffids»bttfeo ft 

[0 04 4] L^5l-, IS^No. 1— AfrhWhfrK 
Idtt, 4 // m«_b<75Blff^lKUftl^ 1 0 11 Q^±CO 
[0 0 4 5] £/c N f^SNo. 5. 6frhWbfat£k& 

o. 2«ffNo. 5<b^fJ;9lC, [^ClfT^fi 

[0 04 6] ^ktC^fc, i*RNo. 1 2<Z>£:fc!3, |g 
2CDT^/l^y 6 0 0 0 A^JS^T'jKj* 

[0 0 4 7] 

imi) im2] 



(5) 11-283221 

[0 0 4 8] £7^ **WJd*5V>-Ctt, $!^OSiS« 
[HBB0ffi¥ttK91] 

[Hi] (a) *3j;tf (b) tt*«W<Z»MltK«^y K 

/o [H2] mi (a) m^Mffiix-xia^^ 

[B3] *«Wo»l!»*^y KoJW»a«r»"rjf»a: 
[0 4] *«W^»IB»ft^!y Ko*effltt«**^-RW 

[W*0>«wn 



1 SRI^y KJH-*« 

2 ftRttft^? K 
3 

20 4 MRi^ 

5 ^fVr 

6 S4£ 

7 ^ 1 (7)7^/1^7 r * ^ ^flU 

9 OMSK 
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1 84 




Co-FeJ!7«J-I 



NI-Fe*T*&SI 



AI.O.-Tf C*«4. 6 ; 




-6- 



